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(54) PLANAR OPPOSING BRUSHLESS MOTOR 

(57)Abstract: 

PURPOSE: To obtain a floppy disc which is made thinner 
than a conventional one. 

CONSTITUTION: The inventive brushless motor 
comprises a rotor yoke 1 2 constituted of a permanent 
disc magnet 1 1 multipolar magnetized in the thickness 
direction, a stator yoke 1 5 opposing to the rotor yoke 
12, and a Hall element 14 fixed to the stator yoke 15 in 
predetermined relationship with the stator coil 1 3. Since 
the permanent magnet 1 1 is provided with a 
circumferential groove 16 in the surface opposing to the 
Hall element and sufficient thickness can be ensured at 
parts other than the groove 1 6, the brushless motor can 
be made thin without sacrifice of the magnetic 
characteristics of the permanent magnet 1 1 . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the flat-surface opposed type brushless motor which consists of a stator coil 
attached in rotator York which consisted of disc-like including the permanent magnet by which 
multi-electrode magnetization was carried out in the thickness direction, stator York which 
counters with said rotator York, and said stator York, said stator coil, and a hall device attached 
in said stator York by position relation, and is characterized by said permanent magnet equipping 
said hall device and the field which counters with a periphery-like slot. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a flat-surface opposed type brushless motor 

also especially in it about the spindle motor used for a floppy disk drive unit. 

[0002] 

[Description of the Prior Art] In recent years, as for the floppy disk drive unit, thin shape-ization 
is progressing, a spindle motor for becoming a problem most, when carrying out thin shape- 
ization of a floppy disk drive unit to rotate a floppy disk — a thin shape — it is-izing. Although 
there are some methods, a flat-surface opposed type brushless motor is used for a spindle 
motor in many cases. An example of the flat-surface opposed type brushless motor used with 
the above-mentioned conventional floppy disk drive unit is explained referring to a drawing 
below. 

[0003] Drawing 2 is the appearance perspective view of the conventional flat-surface opposed 
type brushless motor. In drawing 2 ,21 is a permanent magnet, and multi-electrode 
magnetization is carried out and it is attached in rotator York 12. Both the stator coil 13 and the 
hall device 14 are attached in stator York 15. 

[0004] About the flat-surface opposed type brushless motor constituted as mentioned above, 
the actuation is explained below. 

[0005] In order to detect the electric physical relationship of the permanent magnet 21 and the 
stator coil 13 which were attached in rotator York 12, the hall device 14 is attached in stator 
York 15. Detecting the magnetic pole of a permanent magnet 21, a hall device 14 passes a 
suitable drive current in the stator coil 1 3. it makes a motor generate torque efficiently and it is 
made to rotate it. Drawing 3 is the HI sectional view of a flat-surface opposed type brushless 
motor shown by drawing 2 . In order to realize thin shape-ization, the height of the stator coil 13 
needed to be made low as much as possible, but as drawing 3 showed, the limitation was in thin 
shape-ization of a motor from constraint by the height of a hall device 14. For example, if 
thickness of stator York 15 is made into 0.6 [mm], the thickness 0.6 of a hall device 14 [mm], the 
thickness 0.6 of rotator York 12 [mm], and the thickness 0.8 of a permanent magnet 21 [mm] 
and the opening between a stator and a rotator is set to 0.1 [mm], it will become motor 
thickness 2.7 [mm]. Stator York 15 and rotator York 12 are difficult for making it thin from the 
problem of mechanical reinforcement among this component. Moreover, although Nd-Fe-B of a 
rare earth magnet is used in many cases, since magnetism deteriorates and torque generating 
effectiveness falls by surface plating performed for the physical-properties destruction on the 
front face of a magnet by the mechanical stress which produces a Nd-Fe-B magnet at the time 
of surface machining, or a rust resistor, the permanent magnet 21 used with a thin floppy disk 
drive unit cannot make a permanent magnet 21 thin. From the above trouble, the limitation was 
in thin shape-ization of a spindle motor. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above configurations, the height of 
a flat-surface opposed type brushless motor was restrained by the height of a hall device, and 
the further thin-shape-izing was difficult. 
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[0007] This invention aims at offer of the flat-surface opposed type brushless motor which is 
not restrained in the height of a hall device in view of the above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the flat- 
surface opposed type brushless motor of this invention consists of a stator coil attached in the 
rotator which consisted of disc-like including the permanent magnet by which multi-electrode 
magnetization was carried out in the thickness direction, a rotator, stator York which counters, 
and stator York, a stator coil, and a hall device attached in stator York by position relation, and a 
permanent magnet equips a hall device and the field which counters with a periphery-like slot. 
[0009] 

[Function] By establishing a periphery-like slot in the hall device of a permanent magnet, and the 
field which counters among the above-mentioned configurations, the thickness of a permanent 
magnet is secured and a flat-surface opposed type brushless motor can be made thin, without 
deteriorating the magnetic property of a permanent magnet 
[0010] 

[Example] The flat-surface opposed type brushless motor of the disk unit of one example of this 
invention is explained below, referring to a drawing. 

[0011] Drawing 1 is the sectional view of the flat-surface opposed type brushless motor of the 
disk unit in one example of this invention. In drawing 11 rotator York and 13 for a permanent 
magnet and 1 2 A stator coil. By equipping the hall device 1 4 of a permanent magnet 1 1 , and the 
field which counters with the slot 16 on a periphery in this invention, although as for 15 14 does 
not have a hall device with the former and these configurations do not have a change in any way 
in stator York Constraint of the height of the motor by the height of the top face of a hall device 
14 and the height of the inferior surface of tongue of a permanent magnet 1 1 is lost, and a flat- 
surface opposed type brushless motor can be made thin. Since the thickness of parts other than 
the slot on the permanent magnet is securable enough at this time, magnetic property 
degradation of a permanent magnet 1 1 is not carried out. 
[0012] 

[Effect of the Invention] This invention can make thin a flat-surface opposed type brushless 
motor as mentioned above by establishing a periphery-like slot in the hall device of the 
permanent magnet attached in the rotator, and the field which counters. Therefore, if the flat- 
surface opposed type brushless motor of this invention is used, a floppy disk drive unit can be 
made thin. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the flat-surface opposed type brushless motor in the example 
of this invention 

[Drawing 2] The appearance perspective view of the conventional flat-surface opposed type 
brushless motor 

[Drawing 3] The sectional view of the conventional flat-surface opposed type brushless motor 
[Description of Notations] 

1 1 Permanent Magnet 

12 Rotator York 

13 Stator Coil 

14 Hall Device 

15 Stator York 

16 Slot 

21 Permanent Magnet 



[Translation done.] 
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